Summary. Semen was collected from six mature and sexually rested Angora bucks at one-hour intervals five times a day on each of 5 consecutive days in the breeding season. There was a marked decline in semen volume (P < 0\m=.\001),sperm concentration (P < 0\m=.\05) and number of spermatozoa (P < 0\m=.\001) on consecutive days. Successive ejaculates within days differed only in number of spermatozoa (P < 0\m=.\001). The following year at the beginning of the breeding season, the weights of testes and epididymides and the reserves of spermatozoa in these parts were examined after slaughter of the six bucks. The mean number of spermatozoa in the paired testes, capita, corpora and caudae of the epididymides were (22\m=.\8 \m=+-\ 1\m=.\24) \m=x\ 109, (9\m=.\4\ m=+-\1\m=.\19) \m=x\109, (3\m=.\4 \ m=+-\ 0\m=.\22) \ m=x\ 109 and (35\m=.\0\ m=+-\ 2\m=.\21)\ m=x\109, respectively. Epididymal reserves of spermatozoa were correlated with testicular weight (r = 0\m=.\50, P = 0\m=.\01) and number of spermatozoa in the testes (r = 0\m=.\42,P = 0\m=.\07), but not with epididymal weight. The daily production of spermatozoa per animal in the breeding season was estimated to be 4\m=.\0\p=n-\6\m=.\4\m=x\109.
Introduction
Genetic improvement of farm animals relies on the intensive use of a few superior males either for natural mating or in artificial insemination programmes. The production of mohair from Angora goats may be increased through selective breeding of does with bucks exhibiting valuable fibre characteristics. However, libido, sperm production and other sexual characteristics may limit the extent to which bucks can be used for breeding.
It is possible to estimate the testicular production of spermatozoa indirectly on the basis of high correlations between traits of reproductive tracts (rabbit: Orgebin-Crist, 1968; boar: Kennelly & Foote, 1964; bull: Almquist  Weisgold & Almquist, 1979; ram: Lino, 1972 ; Lino & Braden, 1972) . For example, there is a good correlation between the number of spermatozoa stored in the genital tract and the testicular production of spermatozoa in the ram (Ortavant, 1958; Lino, 1972) . Partial sperm depletion by ejaculation also gives an estimate of the daily sperm production in the bull and the ram (Lino & Braden, 1972) .
Sperm reserves in the reproductive tract were calculated for dairy bucks of various breeds (Fielden & Berker, 1964) and for Indian bucks (breed unspecified: Jindal & Panda, 1980) . Fielden & Berker (1964) were removed after slaughter of the animals at the beginning of the following breeding season, when bucks attain peak testicular development (Ritar, 1991) , and the reserves of spermatozoa were examined. Salamon, 1968; Lino, 1972) indicated that spermatozoa in these parts represent no more than 3% of the extragonadal reserves.
Materials and Methods

Statistical analysis
The data for frequent semen collection were examined by analysis of variance. Differences between the means for the right and left segments of the reproductive tract were analysed by paired (-tests. Associations between reproductive tract characteristics were examined by correlation analysis.
Results
Semen characteristics
There were significant linear declines in semen volume (P < 0001), sperm concentration (P < 005) and number of spermatozoa (P < 0001) with consecutive days of collection (Table 1) , but only in the case of number of spermatozoa was there a significant quadratic component (P < 0-001). Frequent ejaculation within days had an effect only on number of spermatozoa (P < 0001). The mean weights of the paired vesicular and bulbourethral glands and of ampullae were 11-4 + 0-38, 3-1 + 0-35 and 2-5 + 0-29 g, respectively. The mean lengths and widths of the testes were 8-8 ± 019 and 60 + 008 cm, respectively.
There were no differences in the weights and number of spermatozoa for the left and right testes and epididymides. The mean paired testicular and epididymal weights were 269-1 + 12-63 and 39-7 ± 0-83 g, respectively, and these parts contained (22-8 + 1-24) 109 and (47-8 + 3-34) IO9 spermatozoa (i.e. 32-3 and 67-7% of the total sperm in the reproductive tract) ( Table 2 ). The proportion of epididymal spermatozoa in the capita, corpora and caudae were 19-7, 7-2 and 731%, respectively.
Significant correlations were found for testicular weight with testicular width and with number of spermatozoa in epididymides, for testicular weight with epididymal weight and for number of spermatozoa in testes with number of spermatozoa in epididymides (Table 3) . Other significant correlations (P < 0-01) not presented in Table 3 were between weight of corpora and weight of caudae with their respective number of spermatozoa (r = 0-74 and r = 0-54, respect¬ ively), between testicular length and number of spermatozoa in testes (r = 0-55) and between (Ritar, 1991) , in the difficulty in collection of semen outside the breeding season and in the freezability of semen (Ritar & Salamon, 1991) . In the present study, semen was therefore collected frequently during peak sexual activity (including output of spermatozoa) at the height of the breeding season in April-May after testes reach their maximum size in mid-February (Ritar, 1991) and when libido is high. Daily sperm output in the bull (Hale & Almquist, 1960) and the ram (Salamon, 1962) can be estimated only if a high sexual drive is maintained so that frequent ejaculations deplete the reserves of spermatozoa, and in these species it is possible to collect more than ten ejeculates daily. In this study with Angora bucks, it was possible to collect semen consistently only four or five times daily over 5 days (some bucks did not ejaculate at every opportunity). With such a regimen of semen collection, the output of spermatozoa declined by 67% over the 5 days and showed a somewhat asymptotic pattern, although the linear component contributed most (79%) of the variance. A curvilinear regression for sperm numbers on successive days of frequent collection was also found for Merino rams (Salamon, 1962 (Salamon, , 1964a . As in the ram, the interval between the last collection of one day and the first collection of the next day resulted in only partial replenishment of sperma¬ tozoa in the epididymides. It is suggested that for efficient collection of spermatozoa for artificial breeding purposes, the bucks should be given a rest period of 1-2 days between days of intensive semen collection to allow a more complete sperm replenishment.
The number of spermatozoa collected per buck on the first day, (14-37 + 0-27) Salamon, 1964a) although, as postulated by Salamon (1964a) , with frequent collection there may be an accelerated epididymal replenishment of spermatozoa. Nevertheless, physical and neural factors may limit the ejaculatory mechanism so that daily sperm output is maintained in equilibrium with the lower sexual drive.
The testes and the epididymides of the Angora bucks were heavier ( Table 2 ) than those of dairy goats (216 g and 39 g, respectively, Fielden & Berker, 1964) and those of Indian goats (69 g and 9 g, respectively, Jindal & Panda, 1980) , and the number of spermatozoa in the epididymides was proportionally greater in Angoras, although the distribution of sperm reserves in the capita, corpora and caudae (19-7, 7-2 and 731%) was similar. The higher number of spermatozoa in the reproductive tract of Angora bucks may be attributable not only to breed differences but also to the fact that they were approaching the peak of seasonal sperm production at the time of slaughter and after a long period of sexual rest. This greatly increases the sperm reserves Fielden & Berker, 1964) and may explain the higher concentration of sperm in the caudae (2-99 109 spermatozoa g~' tissue) than previously observed for dairy bucks by Fielden & Berker (1964) , who obtained slaughtered goat material late in the breeding season and in the nonbreeding period.
The correlations between testicular and epididymal sperm numbers (r = 0-42) and between the paired testes weight and epididymal sperm numbers (r = 0-50) suggest that the epididymal reserves depend on the testicular production of spermatozoa, which is the case in sexually rested rams (Ortavant, 1958) but not in bulls . Lino (1972) found that, in the ram, there were significant correlations between daily sperm output and the epididymal sperm reserves, between daily sperm output and paired testes weight, and between paired testes weight and epididymal sperm reserves. In this study, there was much less variation in character¬ istics of the reproductive tract among the Angora bucks (for example, epididymal reserves of spermatozoa ranged only between 36-2 109 and 58-5 IO9) than that reported by Jindal & Panda (1980) , which may explain our lower correlations between characteristics. Indeed, there was a poor and negative correlation between testicular weight and number of spermatozoa in the testes.
The daily production of spermatozoa may be estimated by the method of Lino (1972) or of Amann (1970) . With the first method, the epididymal reserves (47-8 IO9) are divided by the transit time of sperm through the genital tract (12 days for ram: Lino, 1972) , and a value of 40 109 spermatozoa day"1 is derived. By adopting the second method, the number of sperm heads in the testicular homogenate 
